FIG. 1. Anatomical study of DSN.
Left: Photograph depicting the anterior view of a cadaveric specimen. Note the proximal brachial plexus and suprascapular nerve (left arrowhead of horizontal double arrow) and the phrenic nerve crossing the anterior scalene muscle (right arrowhead of horizontal double arrow). The oblique double arrow marks the cervical plexus (right arrowhead) and DSN exiting the middle scalene muscle (left arrowhead). Right: Line drawing of Fig. 1 left. Note the middle and posterior scalene muscles deep to the dorsal and suprascapular nerves. Also observe the proximal brachial plexus trunks (vertical arrow) and the phrenic nerve crossing the anterior scalene muscle (horizontal arrow).
anatomical structures. All measurements were obtained using calipers. No previous surgical scar or dissection was found in this region in any specimen.
Results
The DSN pierced the middle scalene muscle at a mean distance of 3 cm (range 1.8-4.5 cm) from its origin from the cervical spine and was more or less centrally located at this exit site. The nerve lay a mean distance of 1.5 cm (range 1-3.2 cm) medial to the vertebral border of the scapula between the serratus posterior superior muscle and the posterior scalene and levator scapulae muscles. It had a mean distance of 2.5 cm (range 1.2-3.8 cm) medial to the spinal accessory nerve as it traveled on the anterior border of the trapezius muscle. In all specimens, the nerve intertwined the dorsal scapular artery and was found along the anterior border of the rhomboid muscles. On 19 sides the DSN originated solely from the C-5 spinal nerve, and on one (left) side it arose from the C-5 and C-6 spinal nerves. The DSN innervated the rhomboid minor, rhomboid major, and levator scapulae muscles in all specimens. The serratus posterior superior muscle was not innervated by the DSN in any specimen. 5 
Discussion
Isolated trauma to the DSN has been reported. 8 Nonetheless, some authors have described an entrapped or compressed DSN from hypertrophy of the middle scalene muscle. 7 Entrapment of the DSN may result in abnormal shoulder motion with mild winging of the scapula but is rare. 9 Saeed, et al., 10 have stated that rhomboid muscle weakness is best demonstrated by having the patient lower his or her arms from the forward elevated position. When these muscles are paralyzed, the examiner can more easily place several fingers under the vertebral border of the scapula. 11 Patients may also complain of shoulder or neck pain.
1 Some researchers have determined that a DSN injury may produce an unsuspected, and thus an underdiagnosed, component of shoulder pain. 2 Interestingly, DSN injury has been reported in two volleyball players. 9 Chen, et al., 1 reported on 22 patients in whom the middle scalene muscle was sectioned for relief of DSN compression. The middle scalene muscle was approached surgically through the posterior cervical triangle bounded by the trapezius muscle, posterior border of the sternocleidomastoid muscle, and clavicle. Most (19) of the patients had partial or complete relief of preoperative neck and shoulder pain following surgery. We hope that the measurements made in this study will assist the surgeon who might explore this nerve surgically.
Conclusions
Although rare, injury to the DSN may occur. Knowledge of this anatomical region will assist the surgeon who wishes to explore this nerve.
